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TOM TAT

Chon gidng dot bién bang cong nghé vii tru dang 1a hudng di méi & cac qubc gia ¢ nganh cong nghé vii

try phat trién nhu Nga, Hoa Ky, Trung Qudc, Nhat Ban. Tir chuong trinh hat gidng twong lai Chau A KIBO
2010-2011, Viét Nam da truc tiép tham gia véi tu cach thanh vién nghién ciru véi 3 gidng cdy Bong nudc
(Impatiens balsamia), cdy MOm s0i (dntirrhinum majus) va cay S6 do (Salvia splendens Ker-Gawl.) ma Vién
Nghién ctru Khoa hoc Téy Nguyén la don vi tryc tiép thuc hién voi noi dung danh gia sy sinh truong va phat
trién ctia hat glong dugc xir Iy du6i didu kién khéng trong luc. Trong nghién clru nay, hat glong cay Bong nudce
thé hé thtr nhat dugc khao sat kha ning sinh trudng, phat trién va tim kiém nhing dot bién dudi sy dnh huong
clia cic didu kién khéng trong luc. Sau 5 thang gieo trdng, cac két qua ghi nhan cho thdy kha ning nay mam
cia hat & didu kién khong trong lyc cao hon gap 2 14n so vai cac hat ddi ching (22,9% va 9%). Céc chi tidu vé
sinh trudng, phat trlen nhur chidu cao céy, s6 nhanh trén cay, duong kinh 14, duong kinh than cay va ham lugng
chlorophyll 14 (chi s SPAD) clia céc cdy co ngudn gbe khong trong lyc tuy khong khdc biét c6 ¥ nghia so voi
chc cdy dbi ching nhung cac ciy Béng nudce bi anh hudng bai didu kién khong trong luc ra hoa som hon céc
cdy dbi chimg 16 - 23 ngay. Thém vao d6, di co sy xuit hién mot s6 cdy Bong nude ¢ 16 c6 ngudn gde khong
trong luc sinh truong, phat trién kém hon so voi d6i chimg va mot s6 kiéu hinh nghi ngo bién di nhu mét dinh
sinh trudng, 14 to bit thuong mét kha nang sinh trudng va phat trién, dinh sinh truéng kém phat trién, chdi nach
moc ra giita than va canh hoa kép. Két qua nay s& 1a tién dé quan trong cho nhiing nghién ctru chon tao giéng

cdy tréng biang céng nghé vii try - mdt hudng di mai ciia nganh chon gidng & Viét Nam.

Tir khéa: Cdy Béng nirGe, khong trong lic, kiéu hinh, ndy mam, sinh trudng va phat trién

MG PAU

Glong 1a mgt trong nhing yéu t6 quyét dinh dén
nang suét cay trong. Hién nay, c6 nhiéu phuong phap
chon tao giong cay trong nhu: lai tao, chuyen gen,
dot bién (st dung hoa chat, ~da boi hoa, tia phong
xXa...) nhim tao ra nhimg giéng cdy trong ¢ ning
suét, chat lugng cao va c6 kha nang khang bénh.
Trong do, chon tao giéng ciy trong bang dot bién la
linh vic nghién ctru dwoc phat trién tir giita thé ky 20
va dén nay di dugc ng dung rong rdi mang lai
nhitng thanh tyu hét sirc to lon. Viée gay dot bién
nhan tao két hop v6i nuéi cdy mo té bao thuc vat in
vitro da tré thanh cong cu hiru hidu giup giam thiéu
chi phi va thoi gian chon tao gidng cdy trong méi
(Okamura, 2006; Shu, 2009). Tuy nhién, nhitng
phuong phap trén ton tai rat nhiéu nhugce diém nhu
tén nhidu thoi gian, cong st ciing nhu st dung héa
chat gay 6 nhiém méi truong. Vi vay, chon giéng dot

bién bang cong nghé vi try dang la huéng di méi ¢
cac qudc gia c6 nganh cong nghé vil try phat trién.

Mot s6 nghién ctru gan day vé anh huéng cua
diéu kién khong gian 1én cac hat gidng cho thiy khi
hat gidng & trong khong gian chiu tac dong ciia cac
didu kién birc xa vil tru cuc manh khéng trong luc,
dién truong yéu trong moi truong chan khong hoan
toan sach c6 hiéu qua trong viéc kich thich su thay
dbi hé gen cy trong (Neamtu, Moariu, 2005), dot
bién gen (Li et al., 2007), thay d6i hinh thai (Yu et
al., 2007), thay ddi trong nguyén phan té bao va hinh
dang bao quan (Jiao et al., 2004), sai 1énh nhiém sdc
thé (Ren et al., 2008) va thay doi biéu hién gen
(Cheng et al., 2007). Cac két qua cho thdy sy nhay
cam cua hat giéng voi cac didu kién khong trong luc
va cac burc xa vil tru khéac nhau giita cac loai thyc vat
khac nhau va giira cac giébng khac nhau trong cling
mot loai. Pa hinh di truyén cua cic cdy Lua nudc
phat trién tir hat khong gian v6i ddi chimg mat dét
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duogc ghi nhan 1a sai khac véi ty 1€ 30,2% (Luo et al.,
2006). Cac giébng Lta mi (Triticum spp.) (Gu, Shen,
1989), cay Lua nudc (Oryza spp.) (Luo et al., 2006;
Wei et al., 2006; Cheng et al., 2007; Ou et al., 2010)
va Ca chua (Solanum lycopersicum) (Hammond et
al., 1998) dugc ghi nhan 1a c6 sy ting nidy mam rd
rét so v6i ddi chimg trén mat dit. Hon nita, cac dic
tinh vé sinh trudng phat trién nhu chidu cao cdy, sirc
song va dic biét 1a hoat dong cua peroxidase
isozyme va esterase isozyme dugc phan lap tir cac
hat Ltia mi va Liaa mach ciing cao hon so véi cac hat
dbi chirng trén mat dét va cac hat chiéu tia gamma
(Canman e al., 1996). Sau d6, dé kiém tra hiéu qua
dot bién, sy 6n dinh cua dot bién hat giéng va chat
lwong cua cac chung méi & cc thé hé thir nhit, thi
hai, thir ba duoc trong dé kiém tra (Luxing et al.,
2007).

O Viét Nam, chon gidng dot bién bang cong nghé
vil tru dang 12 mot linh vec mdi mé va dang dan déan
duoc tiép can dé tro thanh mot trong nhitng hudng cong
nghé dot pha trong twong lai. Vi vay trong nghién ciru
ndy, ching t6i bugce dAu tién hanh khao sat anh hudng
clia cac dicu kién birc xa v try 1én qua trinh nay mam,
sinh trudng va phat trién cling nhu tim kiém céc bién di
tr hat cdy Bong nudc (Impatiens balsamia), mot loai
hoa ngén ngay dugc tréng phé) bién tai Viét Nam véi
chu ky sinh truong ngén.

VAT LIEU VA PHUONG PHAP
Vit liéu

Céac hat glong cdy Bong Nu6c (Impatiens
balsamia spp.) gobm 5 mau hoa: tim, hong, hdng
phin, cam va tring dugc xur 1y theo cac budc cia
chuong trinh hat giéng tuong lai Chau A KIBO
2010-2011 (do Vién Han lam Khoa hoc va Cong
nghé Viét Nam (VAST) va Co quan Hang khong Vi
tru Nhat Ban (JAXA) phdi hop thyc hién). Cac hat
duoc dyng trong cac tii bao quan biang nhya chia
lam 2 tai: 1 tai dbi chimg (dat dudi mit dat) song
song 1a 1 tai dugc dua lén tram khong gian qubc té
(ISS) bang tén lira H-2B dt trong diéu kién khong
trong lyc trong 6 thang. Sau khi mang trg vé trai dét
cac hat nay duoc tién hanh khao sat vé kha nang nay
mam, sinh trudng va phat trién cta ching so véi cac
hat dbi ching trén mat dét.

Phwong phap

Thi nghiém khao sat dugc bd tri tai nha ludi cua
Phong Sinh hoc Phan tir va Chon tao giong cay trong,
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Duong Tén Nhut ef al.

Vién Nghién ciru Khoa hoc Tay Nguyén. Tién hanh
gieo hat va ghi nhan trong 5 thang (02/12/2013 -
02/05/2014). Cac hat cay Bong nudc duge chia lam 2
16 thi nghiém: L6 dbi chimg (cac hat dat dudi mat dat)
va 16 khong trong luc (cac hat mang V& tir vl try).

Khdo sdt khé ning ndy mam ciia hat

L6 dbi chimg va 16 khong trong luc duge gieo
trén céc 6 c6 kich thudce 1a 10x10 cm. Mdi 16 gdm 50
6. Mbi 6 dugc gieo 10 hat trén gia thé dat tron than va
x0 dira. Sau d6 tién hanh danh gia kha ning nay mam
clia hat theo timg ngay. Hat dugc coi 1a ndy mam khi
mam xuét hién dai khoang 1 cm trén mat dét.

Ty 1¢ nay mam (%) = 100 x Téng s6 hat nay
mam/Tong sb hat thi nghiém.

Khiio sdt khd nang sinh twéng va phdt trién

Sau 1,5 thang gieo hat, ciy con duogc chuyén
sang cac ti nilon kich thudc 18x25 cm trong trén
gia thé dét tron. Khoang cach giita cac cay 1a 30 cm.
Sau khi cdy ra hoa, tach cac cay c6 mau khac nhau
thanh nhing 16 riéng biét va tién hanh ghi nhan cac
chi tiéu sinh truong va phat trién.

Chiéu cao cdy (cm), sb nhanh trén cdy, duong
kinh 14 (cm), duwong kinh than cay (cm).

Dénh gid ham luong chlorophyll 14 théng qua
chi so SPAD.

Thoi gian ra hoa trén mdi cay theo tirng mau hoa
(ngdy).
Theo déi mét sé kiéu hinh nghi ngo bién di

Trong qué trinh ndy mam va sinh truong phat
trién cua cdy, quan sat cac kiéu hinh nghi ngod c6
bién di ¢ 16 thi nghiém khéng trong luc so v&i 16 ddi
chirng sau d6 ghi nhén ty 1¢ bién di va hinh anh.

Diéu kién moi trwong thi nghi¢m
Nhiét d nha Iu6i 18 - 27°C, d6 4m trung binh

70 - 80%, st dung ngudn sang ty nhién va co che
sang 40%.

Xt Iy thong ké

S6 liéu dugce xir 1y thdng ké bang phin mém
Microsoft Excel 2013 va SPSS 16.0 véi phép thui
Ducan ¢ muc 0=0,05 (Duncan, 1995) 3 lan lap lai
trén cac hat nay mam (d6i v6i thi nghiém khao sat
kha ning nay mam) va trén mdi mau hoa (ddi véi thi
nghiém khao sat sy sinh truong phat trién) & 2 16 thi
nghiém.
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KET QUA VA THAO LUAN

Kha ning nay mam hat

Kha ning nay mam cua hat 1a mot trong nhung
chi ti€u quan trong dé danh gia chat luong hat giong.
Sau 9 ngay tién hanh gieo hat trong diéu kién ex
vitro tai nha ludi cua Vién Nghién ctru Khoa hoc
Tay Nguyén, kha ning nay mam cia hat d dwoc ghi
nhan (Hinh 1, Hinh 4A, B).

Két qua cho thdy, hat cdy Béng nuéc ¢ 16 khong
trong lyc ndy mam sau 9 ngay gieo hat; trong khi do,
thoi gian nay ¢ hat ddi ching trén mat dat 1a 11
ngdy. Biéu do ¢ hinh 1 thé hién sy chénh léch vé tc
d6 ndy mam giira 2 16 thi nghiém tir ngay thir 11 dén
ngay thtr 21 sau khi gieo. Téc d6 nay mam cham lai
tir ngay thir 21 va khong ghi nhén thém hat nay mam
0 ngay thir 25. Két qua cudi cung ghi nhan sy nay
mam cua hat ¢ diéu kién khong trong lyc cao hon
hin so voi hat di chimg mit dat. Ty 1& niy mam cua
hat vii tru (22,9%) cao hon gip 2.5 lan so v6i dbi
chimg mat dat (9%). Két qua nay tuong ty nhu

nghién ctru ciia Ren va ddng tac gia (2010) khi
nghién ctru trén ddi twong cé Linh ling (Medicago
sativa) ciling cho théy hat giéng dugc dat trong moi
truong khong gian 15 ngay c6 ty 1& nay mam cao
hon 6,2% so v&i d6i chimg mat dat. Nghién ctru cia
Yan ddng tic gia (2008) khi nghién ctru anh huong
clia khong gian dén kha ning nay mam cia 2 giéng
thyc vat thuoc ho Hoa thao (Dactylis glomerata va
Lolium multiflorum) cho thdy ty 1¢ nay mam tang &
ca 2 gidng khi trong thir nghiém tai mat dat. Piéu
nay dugc giai thich 1a do bue xa tir vii try anh hudng
dén sy nay mam cua hat, birc xa ion héa va trong luc
cua moi truong khong gian gy ra tac dong sinh hoc
cho hat (Cormack et al., 1987; Dutcher et al., 1994;
Liu, Zheng, 1997; Nelson, 2003; Schimmerling,
2003). Theo Ren dong tac gia (2010) hién tugng nay
¢6 thé 1a do céc birc xa ion vii try ning luong cao tac
dong lén cAu tric hat tao nén cac cAu trac phan t
dang x6p d& thAm nué6c va oxi, dan dén hat niy mam
som. Nhu vy, didu kién khong trong lyc lam tang ty
1€ nay mam cua mot 50 hat cdy trong d6 co hat cay
Bong nudc.

e Hat cdy Bong nudc - khong trong luc
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Hinh 1. Biéu d6 thé hién sw ndy mam cla hat cay Bong nwéc & didu kién khdng trong luc va cay dbi chirng trén mat dat.

Ngoai ra, Kahn (1996) khi nghién ctru anh hudng
cua céc tai bao quan dén sy ndy mam hat tr khong
gian cho thay, cac hat dugc boc trong cac chat li¢u kin

dac biét 1a hop nhya kin cho tdc do va ty 1& nay mam
cao hon so vdi doi ching trén mat dat. Trong nghién
clru nay, hat giong cdy Bong nudc duge bao quan
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trong cdc tii nhya kin truge khi chiu tac dong cua cac
diéu kién khong trong lyc. Dy ciing 1a mot yéu t6 anh
huéng dén ty 1¢ niy mam cua hat.

Niam 2013, Tadeusz va ddng tac gia khi nghién
cru anh huong cua mot vai loai dnh sang 1én kha
ning ndy mam cia mot s6 loai hat da chi ra rang hat
ciy Bong nuéc co ty 1é nay mam khoang 90% dudi
diéu kién ngoai troi binh thuong. Tuy nhién, ty 18
nay mam & hat cdy Béng nudc trong nghién ciru nay
1a kha thap (dudi 25%) ¢ ca 2 16 thi nghiém (16 hat
cdy Bong nudc o diéu kién khong trong lyc va 16 dbi
chimg) co thé 1a do anh huéng cua birc xa ion trong
vil tru va thoi gian bao quan. Cac hat cdy Bong nudc
dugc dem vé tir vii try tir thang 4 nam 2011 va tién
hanh gieo tréng sau d6 32 thang. Theo nghién ciu
clia Smith va dong tac gia (1968) khi quan sat vé kha
nang luu trir hat gidng cho thay rang hat giéng dé bi
hu hai hon sau khi bi dugc chiéu xa bang birc xa ion.
Theo nghién cuau Yue va ddng tac gia (1993) chat
luong hat giéng dugc danh gia la giam dan trong
khoang thoi gian thu hoach dén khi gieo trong. Didu
nay da

Duong Tén Nhut ef al.

dugc chimg minh trén ddi twong hat cay Pau twong
(Glycine max) chét lugng hat giam tur 64,5% xuéng
39% khi ting thoi gian bao quan 2 dén 12 thang
(Arif, 2006). Theo Mehrotra (1983) va Dharam
(1974) viéc chat lugng hat giéng giam xuong cling 1a
do trong qua trinh bao quan c6 su phat trién cia ndm
méc di xam nhdp trude va sau thu hoach. Pac biét 1a
doc t6 aflatoxin trong hau hét cac loai nAm mdc lam
d6i mau, hu hong vo hat va phoi, két qua 1a anh
huong x4u dén sy nay mam. Do do, ty 1¢ nay mam
cua hat cdy Béng nudc giam 16 rét co thé 1a do thoi
gian bao quan hat giéng qua dai.

Kha niing sinh truwéng va phat trién cia ciy Bong
nudc

Anh hwong ciia diéu ki¢n khong trong liwe t6i khd
ndng sinh truwdong va phat trién ciia cdy Bong nwoc

Sau 4,5 thang gieo tréng chc chi tiéu vé sinh
truong, phét trién ciia cdy Bong nude o didu kién
khong trong lyc va dbi ching mat dat dugc trinh bay
o bang 1 va hinh 4C.

Bang 1. Danh gia su sinh trwdng va phat trién ctia cay Bong nwéc c¢é ngudn gdc khong trong lwe va ddi chirng mat dat.

L6 ddi chirng Chiéucaocady  S& nhanh/cay Pwong kinh 14 (cm)  Bwong kinh than cay (cm)
Tim 32d* 22a 1,7abc 1,3a
Hong phan 35,7bc 25,7a 1,7abc 1,4ab
Cam 26d 14,6b 1,6bc 0,9bc
H6ng 30,7d 14,3b 1,8ab 1,1abc
Trang 26,3d 8,6bc 1,7abc 1,1ab
L6 khong trong lwc

Tim 54,7a 23a 2ab 1,9a
Hong phan 47ab 10,7b 2,1ab 1,2ab
Cam 28,3d 11b 2,1a 1,2ab
H6ng 41,6bc 8,6b 2,1ab 1,1ab
Tréng 26,3d 11b 1,7abc 0,9b
g:;”:ri';m 11,0e 2,3¢ 14c 0,30¢

Ghi chu: * Cac ky tw khac nhau (a,b,... trong cling mét cot) biéu thi sy khac biét cé y nghia & mc a=0,05 bang phép thc

Duncan.

Két qua cho thiy khong c6 su khac biét dang ké
vé mit thong ké & cac chi tiéu sinh truéng va phat
trién trén cac ciy Bong nudc co mau hoa khac nhau &
2 16 thi nghiém trong cing thoi diém. Tuy nhién, c6
su khac biét & mot sb chi tiéu, chidu cao trung binh
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clia cdy trén giéng cdy Bong nudc hoa mau tim ¢ 16
khong trong lyc (54,7 cm) cao hon gip 1,7 lan s0 Vi
ddi ching (32 cm). Trai lai sb nhanh trén cy, & gidng
cdy Bong nudc mau hdng phin thudc 16 khong trong
luc (10,7 nhanh/cay) thap hon 2,4 1dn so véi 16 dbi
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ching (25,7 nhanh/cay). Khong cé sy khac biét dang
ké vé chi tiéu dudng kinh than cdy va dudng kinh 14.
Céc chi tiéu sinh truong va phét trién (chidu cao cay,
s6 nhanh trén cdy, duong kinh 14, duong kinh than
cy) trén nhom cdy kém phat trién lai thdp hon han so
voi d6i chimg tir 1,5 dén 2,1 1an (Bang 1).

Anh hwéng ciia diéu kién khéong trong lwc t6i ham
lwong chlorophyll trong la ciia cdy Bong nudc

Ham lugng chlorophyll trong 14 cta cay Bong nudc
sau khi dll:()’C xur Iy trong diéu kién khong trong luc dugc
danh gia bang gia tri SPAD duogc trinh bay ¢ hinh 2.

Chi s6 SPAD twong quan ty 1¢ thuan véi ham
lugng chlorophyll trong 14, do d6 chiing t6i sir dung
gia tri SPAD & danh gia ham luong nay trén cay
Bong nudc.

Chi sb SPAD trén gidng cdy Bong nuwdc mau
tra'ing o 16 khong trong luc 1a 54,5 cao hon so voi
gidbng Bong nuéc mau tring dbi chung la 42,1. Sy
chénh léch nay con thé hién trén gidng ciy Bong
nuéc mau hong phin 16 khong trong luc 1a 52,3
trong khi ¢ 16 ddi ching 1a 42,7, khong c6 sy khac
biét dang ké vé chi s6 SPAD trén gidng cdy Bong
nudc mau tim, cam va hong.
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Hinh 2. Bidu d6 anh hudng clia cac diéu kién khong trong lwc 1én khd nang quang hop clia cay Béng nwdc. Sai sb chuén +

SE,n=3.

Anh hwéng ciia diéu kién khong trong lwc téi
thoi gian ra hoa ciia ciy Bong nuwdc

Thoi gian ra hoa 1a yéu té kha quan trong ddi
v6i nhiéu cdy hoa canh. Thoi gian ra hoa cta ciy
Bong nude duge xir Iy dudi diéu kién khong trong
luc va cdy ddi chirng dwogc thé hién trong hinh 3.

Sau 3,5 thang gieo trong, ghi nhan sy ra hoa
dau tién tai gidng cay Bong nudc mau tim ¢ 16 thi
nghié¢m khong trong luc, ra hoa sém hon 16 ngay
so voi dbi ching. Tiép dén 1a sy ra hoa lan luot
trén cac gidng cdy Bong nudc mau hdng phén,

hdng, cam va tring. Su ra hoa ciia tit ca cac gidng
16 thi nghiém cay Bong nudc ¢ didu kién khong
trong lyc déu som hon so véi ddi chimg 16 - 23
ngay.

Su khac biét trong qua trinh sinh truong phat
trién gitta 16 thi nghiém hat Bong nudc c6 nguon goc
khong trong lyc va 16 dbi chimg c6 thé giai thich la
do hat bi anh hudng béi cac didu kién vii try (khong
trong luc, birc xa...) ddn dén su khéac biét trén hé gen
cdy trong; tir d6, biéu hién ra qua trinh sinh trudng
phat trién ciing nhw qua trinh ra hoa som va khong ra
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hoa & cac giéng khac nhau 1a khac nhau. Anh huong
ctia diéu kién khong trong lyc 1én tinh da hinh trong
di truyén dan dén mot sb biéu hién khac nhau vé cac
chi tiéu sinh truong, phat trién da dugc dé cap trong
mot s6 nghién ctru trugc ddy. Tia gamma la tia
thuong xuyén xuit hién trong moi truong khong
gian. Day la loai tia duoc cho la it gay chét cho sinh
vat ¢ lidu ch1eu xa thap do o6, nhidu nghién ciru
trong chon glong cay trong da su dung loai tia nay
nhu 14 tac nhan gay dot bién. Bari (1971) khi nghién
clru trén ddi twong cdy Lanh thdy rang sau khi hat
gidng dugc chiéu xa boi tia gamma, & thé hé thu
nhat va thé hé thtr 2 c6 su gia ting vé chiéu cao ciy,
didu nay ciing twong ty nhu nghién ciru cia Katoch
ddng tac gia (1992) trén dbi twong cdy Lua nudc.
Theo Luo ddng tic gia (2006) cac da hinh di truyén
trén 201 cdy Lua nudc phat trién tir hat khong gian
¢6 su sai khac v& kiéu hinh va nang sudt voi hat d6i
chimg mit dat voi ty 18 30,2%; bén canh do, mot s6
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Duong Tén Nhut et al.

kiéu hinh kém phat trién trén 16 thi nghiém khong
trong lyc cling da dugc ghi nhin. Mgt vai nghién
clru danh gia anh huong cia diéu kién khong gian
trén cdy Lua nudc dd dugc tién hanh nhu nghién
clru cia Wei dong tac gia (2006) di trong thir
nghiém danh gia anh huong cua céc tac nhan khong
gian. Két qua cho thay & thé hé F1 co su sai khac vé
chiéu cao cdy the hién & 2 nhém d6 1a nhéom co
chiéu cao phat trién manh 34,9% so véi ddi ching
va nhém chiéu cao thip 39,1% so v6i ddi chimg.
Mot sb nghién ctru gan diy ciing cho thdy anh
huong ciia cac chuyén bay trén khong gian 1én su
thay ddi gen cua cdy trong nhu nghién ctru cua Ou
ddng tac gia (2010) khi nghién ciru su thay dbi di
truyén trén ddi twong cdy Lia nuéc (Oryzasativa
L.). Sau 18 ngay chiu tac dong cua diéu kién khong
trong luc trén chuyen bay, két qua phén tich chi ra
rang sy thay d6i hé gen dao dong tir 0,7% dén 6,8%
v6i tin b trung binh 3,5%.

A Dai chimg Khoéng trong huc

s

Trang Cam

Hong Hong phan Tim

Hinh 3. Bidu d6 anh huwéng clia cac diéu kién khdng trong lwc ti thdi gian ra hoa clia cay Béng nwdc. Sai sb chuén + SE, n

=3.
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Hinh 4. Cac giai doan sinh trwéng phat trién cda cay Bong nudc. A, B. Bén trai médi khung gieo hat dwogc ngén cach bdi
thanh g6 1a 16 thi nghiém cac cay Bong nwéc ¢d nguon goc tir hat khong trong lwc, bén phai moi khung gieo hat dwgc ngan
cach bdi thanh g la 16 thi nghiém cay Béng nuwéc dbi chirng; C. Bang bén trai la cac cay Bong nuwéc cd ngudn goc tir hat
khoéng trong lwc, Bang bén phai cac cay Bong nuéc déi chirng; A. Giai doan hat cay Bong nudc gieo tréng dwoc 1 ngay; B
Hat cay Bong nwéc ndy mam sau 40 ngay gieo hat; C. Cay Bong nwéc sau 5 thang gieo trong.

M@t s6 kiéu hinh nghi ngo bién di

Mot s6 kiéu hinh cua cdy Bong nuée ¢6 ngudn
géc khong trong luc c6 sy khac biét so véi cac cay
dbi chimg da duoc ghi nhan & bang 2 va hinh 5.
Ty 18 khac biét cao nhat v& kiéu hinh 4,5% ¢ kiéu
hinh hoa canh kép 4 canh thay vi 2 canh nhu ¢ thi
nghiém ddi chimg (Hinh 5H, I), kiéu hinh mat
dinh sinh truéng con 2 14 mam (Hinh 5A) va mét
dinh sinh truong 14 to bat thuong (Hinh 5B) voi ty
1¢ 2,5% trong khi d6 ciy trén 16 thi nghiém dbi

chting phat trién binh thuong (Hinh 5E). Bén canh
d6, xuét hién hién tuong dinh sinh truéng kém
phat trién din dén chdi nhanh phét trién manh & 16
thi nghiém Bong nude c6 ngudn gdc khong trong
lyc (Hinh 5C, D) chiém ty 1& 1,7%. Ngoai ra, trén
16 thi nghiém hat Béng nude c6 ngudn gdc khong
trong luc xuét hién kiéu hinh chdi nach moc ra
gitra than thay vi chdi nich moc ra & nach 1a (Hinh
5F) chiém ty 1& 0,8% kiéu hinh nay hoan toan
khéac biét so voi cdy Bong nudc dbi chung trén
mit dat (Hinh 5G).

Bang 2. Ty |& (%) céc kidu hinh nghi ngd bién di trén 16 thi nghiém cay Béng nuéc cé ngudn gbe khong trong luc.

Kiéu hinh bién dj Ty 1é (%) Miéu ta bién di

Mét dinh sinh truéng va mét dinh sinh 25 Dinh sinh truéng cda cay bi mat, khong cé kha nang sinh
trwdng la to bat thwong ’ trwdng va chét

Chdi nach moc bét thuong 0,8 Chdi nach moc ra gitra than

Hoa canh kép 4,5 Hoa c6 4 canh I&n

DPinh sinh trudng kém phat trién 17 Binh sinh trwdng kém phat trién cac choi bén phat trién

manh
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Hinh 5. Mot s6 kidu hinh nghi ngo bién di trén cay Bong nwéc co ngudn gbc khong trong lwe. A, B, C, D, F - Cay Bong
nwéc phat trién to hat mang vé tr v try: A. Cay Béng nuwéc mét dinh sinh truo’ng con 2 |4 mam; B. Cay Bong nuéc mét
dinh sinh trwéng 14 to bat thweng; C, D. Binh sinh trwdng kém phat trién; F. Chdi nach cay Bong nuwdc moc bét thuong; E,
G. Cay Bong nwéc phat trién ti hat dbi chirng trén mat dét; H, I. Hoa canh kép bén phai hoa né tir cady Béng nuwédc cd
ngudn géc khang trong luc, bén trai hoa né tir cay Béng nwéc dbi chirng mét dét.

Mot sé nghién ctru trude day tir cac chuyén bay
trong khong gian cho thdy ring, diéu kién khong
gian c6 thé gdy dot bién cho thuc vét (Halstead,
Dutcher, 1987; Mei et al., 1998). Theo Gu va Shen
(1989) khi nghién ctru trén di twgng cdy Lua mi da
ghi nhan rit nhidu sy sai khac cia nhidm sic thé
duogc quan sat do bi anh huong cta diéu kién khong
khong trong lyc va tan sb bt thuong gia ting cing
voi sy phat trién trong khong gian, nghién ctru két
ludn ring co thé diéu kién khong trong luc 1 nguyén
nhan cua sy sai khac nay. Theo Toyota (2007a, b),
luc hap din thay d6i ddn dén ndng d6 canxi trong te
bao ting, saccharit va axit béo giam do sy ton
thwong DNA va qua trinh tong hgp DNA. Két qua
gian doan Ca’", trc ché sira chita DNA dan dén sy
hién dién cua céc nucleotit va nhiém sic thé sai khac.
Kostina ddng tac gia (1984) cho ring cac biéu hién
bat thuong nhu tang ty 1€ nay mam, &rc ché phat trién
1& 1a do sai 1éch nhiém sic thé. Tuy nhién, mot vai
hu hai do dot bién gen va sai léch nhiém sdc thé
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duoc biéu hién & thé hé sau. Trong nghién ciru nay,
cac biéu hién ¢ kiéu hinh bit thudng trén 16 Bong
nude c¢6 ngudn gbe khong trong lyc khac biét so voi
d6i ching trén mit dat. Didu nay c6 thé 1a do tinh
trang khong trong luc tac dong 1én hé gen hat din
dén sai khac biéu hién 1én kiéu hinh. Pay c6 thé
duoc xem 1a mot dang dot bién.

KET LUAN

Hat cay Bong nudc sau khi chiu tac dong ctia moi
truong khong trong luc gia ting ty 16 nay mam gép 2
14n so véi déi chimg. Céc chi tiéu vé trinh sinh trudng
va phat trién & 5 glong cdy Bong nudc (tim, hong,
cam, hdng phén va tring) so vdi cay dbi chimg chi co
su khac biét & moét vai chi tiéu va mot vai glong.
(chiéu cao trung binh trén gidng cdy Béng nuwdc mau
tim & 16 khong trong luc cao hon dbi chimg; nguogc
lai, giéng cdy Bong nuéc mau hdng phan ¢ 16 dbi
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chimg c6 s6 nhanh trén cdy cao hon so vdi 16 thi
nghiém khong trong luc). Ham luwong chlorophyll
trong la cua cidy Bong nudc mau tring va mau hong
phén trén 16 thi nghiém khong trong lyc cao hon so
v6i 16 thi nghiém dbi chimg. Cac cay Bong nudc trén
thi nghiém khong trong luc ra hoa sém hon 16 - 23
ngay so voi dbi chimg. Mot s6 kiéu hinh khéc biét so
v6i dbi chimg, duoc nghi ngd 13 bién di nhu mét dinh
sinh truong, mat dinh sinh truéng va 14 to bat thudng,
dinh sinh truong kém phat trién, chdi nach moc ra
gifta than, hoa canh kép 4 canh (ddi chimg 2 canh).

Tir két qua cta nghién ctru nay cho thdy, didu
kién vii try c6 anh hudng nhét dinh d01 v6i kha ning
nay mam sinh truong va phat trién ¢ niam giong
Bong nudc dugc khao sat. Tuy thudc vao cac loai
gidng khac nhau ma mirc do thay ddi cac chi tiéu
sinh truong ciing khac nhau. Két qua nay s& la tién
e quan trong cho nhirng nghién ctru chon tao gidng
cdy trong biang cong nghé vii try - mot hudng di méi

cua nganh chon giong ¢ Viét Nam.

Loi cam on: Cdc tdc gid xin chdn thanh cam on
chwong trinh Hat giong twong lai chau A KIBO 2010
- 2011 (Space seed for Asian Future 2010 - 2011),
Vién Khoa hoc Cong nghé Vii tru, Vién Nghién ciru
Khoa hoc Tdy Nguyén, Co quan Hang khong Vi tru
Nhdt Ban (JAXA), chuwong trinh Khoa hoc va Cong
nghé déc ldp cap nha nwée vé cong nghé vii tru da
hé tro cho nghién ciru nay.
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INFLUENCE OF ZERO GRAVITY ON GERMINATION, GROWTH, DEVELOPMENT
AND PHENOTYPE VARIATION IN IMPATIENS BALSAMIA

Duong Tan Nhut™, Nguyen Thi Thuy Anh, Nguyen Xuan Tuan, Nguyen Ba Nam, Vu Quoc Luan,

Nguyen Phuc Huy

Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology

SUMMARY

A general strategy for de novo breeding technique using zero gravity has been emerging in some countries
with developed space systems including Russia, the United States of America, China and Japan. In 2011, the
first Kibo-ABC programme - "Asian Seeds" - began. Seeds from plants collected in Vietnam, Indonesia,
Malaysia, and Thailand including Impatiens balsamia, Antirrhinum majus, and Salvia splendens Ker-Gawl.
seed collected by Tay Nguyen Institute for Scientific Research staff were transported to Kibo and then returned
to the Earth after a few months. In the present study, germination, growth and development and phenotypic
variation of the Impatiens balsamia “zero gravity seeds” were compared with seeds that were not transported
into space. Five months after the sowing date, the results indicated that the germination rate of the zero gravity
seeds were 2 times higher than the control (22.9% and 9%, respectively). There was no significant difference in
some growth and development parameters including plant height, number of branches per plant, leaf diameter,
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stem diameter and chlorophyll content between the zero gravity seeds and the control. Interestingly, /mpatiens
balsamia zero gravity seeds derived plants bloomed 16 - 23 days earlier than the control. A few “zero gravity
seed” seedlings, however, showed not only lower growth and development abilities than those of the control
but also some phenotypic variations such as loss of apex, under-developed apex, unusually large leaf, loss of
growth and development and axillary bud formation on internodes, or double petals. This result will be an
important prerequisite for the study of plant breeding in space technology - a new way of breeding industry in
Vietnam.

Keywords: Germination, Growth and development, /mpatiens balsamia, phenotype, zero gravity
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